Comparison of Two Electronic Medical Record-Based Frailty Assessment Tools and Their Association with Adverse Outcomes in Older Hospitalized Patients with Urgent Admissions
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Methods for Constructing Frailty Measures
The Medical Information Mart for Intensive Care-IV 2.0 database employs two versions of the International Statistical Classification of Diseases and Related Health Problems (ICD) codes (ICD-9 and ICD-10) to document patients' diagnoses during hospitalization. To map ICD-10 codes from the CIHI-HFRM and UK-HFRS to ICD-9 codes, we utilized the General Equivalence Mappings (GEMs) provided by the Centers for Medicare & Medicaid Services (https://www.cms.gov). Subsequently, we extracted all relevant items of the CIHI-HFRM and UK-HFRS from the database using both ICD-9 and ICD-10 codes.

Table S1. Prevalence and ICD-10 codes for 36-item frailty condition categories in CIHI-HFRM with mapping from ICD-10 to ICD-9
	No.
	Frailty condition categories
	ICD-10*
	ICD-9
	Prevalence

	1
	Activities of daily living (ADLs) and instrumental activities of daily living (IADLs)
	R46.0; R63.3; Z73.8; Z73.9; Z74.0; Z74.1
	7833; V4984; V4985; V695
	51 (0.1%)

	2
	Anemia
	D64
	2850; 2853; 2858; 2859
	3,395 (9.5%)

	3
	Arthritis and inflammation
	M02; M03; M05; M06; M07; M10; M11; M12.0; M12.3; M12.5; M12.8; M13.0; M13.1; M13.8; M13.9; M14; M15; M16; M17; M18; M19; M31.5; M32; M33; M34; M35.1; M35.2; M35.3; M36.0; M36.1; M36.2; M36.3; M45; M46.5; M46.9; M75.0; T84.00; T84.030; T84.031; T84.032; T84.033; T84.034; T84.035; T84.038; T84.039; T84.040; T84.041; T84.042; T84.043; T84.044; T84.045; T84.048; T84.049; Z96.60; Z96.61; Z96.68; Z96.69
	0993; 1361; 27400; 27401; 27410; 27419; 2748*; 2749; 5172; 7100; 7101; 7103; 7104; 7111*; 7112*; 7113*; 712*; 7130; 7131; 7132; 7133; 7134; 7135; 7137; 7138; 7140; 7141; 7142; 7144; 7148*; 7149; 715*; 7161*; 7162*; 7163*; 7164*; 7165*; 7166*; 7168*; 7200; 7209; 725; 7260; 99641; V4360; V4361; V4369
	6,234 (17.5%)

	4
	Cancer
	C00; C01; C02; C03; C04; C05; C06; C07; C08; C09; C10; C11; C12; C13; C14; C15; C16; C17; C18; C19; C20; C21; C22; C23; C24; C25; C26; C30; C31; C32; C33; C34; C37; C38; C39; C40; C41; C43; C44; C45; C46; C47; C48; C49; C50; C51; C52; C53; C54; C55; C56; C57; C58; C60; C61; C62; C63; C64; C65; C66; C67; C68; C69; C70; C71; C72; C73; C74; C75; C76; C77; C78; C79; C80; C81; C82; C83; C84; C85; C86; C88; C90; C91; C92; C93; C94; C95; C96; C97; D37; D38; D39; D40; D41; D42; D43; D44; D45; D46; D47; D48; Z92.3; Z92.6
	14*; 15*; 16*; 170*; 171*; 173*; 174*; 175*; 176*; 179*; 18*; 19*; 200*; 201*; 202*; 203*; 204*; 205*; 206*; 207*; 208*; 235*; 236*; 2370; 2371; 2372; 2373; 2374; 2375; 2376; 2379; 238*; 2731; 2733; 72702; V153
	6,591 (18.5%)

	5
	Cardiac and vascular
	I05; I06; I07; I08; I09.0; I25.1; I34; I35; I36; I37; I38; I39; I42; I43; I47; I48; I49; I50.0; I50.1; I50.9; I70; I71.3; I71.4; I71.5; I71.6; I72.1; I72.2; I72.3; I72.4; I73; K55.1; R00.0; T82.0; T82.1; T82.2; T82.3; T82.4; T82.5; Z45.00; Z45.01; Z45.02; Z45.08; Z45.1; Z45.2; Z45.8; Z45.9; Z95.00; Z95.01; Z95.02; Z95.08; Z95.1; Z95.2; Z95.3; Z95.4; Z95.5; Z95.8; Z95.9
	394*; 395*; 396*; 3970; 3980; 41400; 41401; 4211; 424*; 425*; 4270; 4271; 4272; 4273*; 4274*; 4276*; 4279; 4281; 4292; 440*; 4413; 4414; 4416; 4417; 4420; 4421; 4422; 4423; 4430; 4431; 44382; 44389; 4439; 5571; 7850; 9960*; 9961; V422; V432*; V433; V434; V450*; V4581; V5331; V5332; V5881
	18,254 (51.3%)

	6
	Cerebrovascular
	I60; I61; I63.0; I63.1; I63.2; I63.3; I63.4; I63.5; I63.8; I63.9; I64; I69; G45
	430; 431; 43301; 43311; 43321; 43331; 43381; 43391; 43401; 43411; 43491; 4350; 4351; 4352; 4353; 4358; 4377; 438*
	2,097 (5.9%)

	7
	Delirium
	F05; F13.4
	2930; 2931
	835 (2.3%)

	8
	Delusions and hallucinations
	F22; R44.0; R44.1; R44.2; R44.3
	2970; 2971; 2972; 2978; 7801
	108 (0.3%)

	9
	Dementias and Alzheimer’s
	F00; F01; F02; F03; G30; G31.00; G31.02; G31.1
	2900; 29010; 29011; 29013; 29021; 2904*; 2908; 2909; 2941*; 2942*; 3310; 3312
	1,749 (4.9%)

	10
	Diabetes
	E10; E11; E13; E14
	250*; 3620*
	10,352 (29.1%)

	11
	Edema
	R60.0
	7823
	401 (1.1%)

	12
	Endocrine
	E02; E03; E04; E05; E06; E07; E16; E20.9; E21.0; E21.1; E21.2; E21.3; E21.4; E22.2; E23.0; E23.2; E27.1; E27.2; E27.3; E27.4; E27.5; E27.8; E27.9; E32.8; E34.0; E34.9
	241*; 242*; 243; 2442; 2443; 2449; 245*; 246*; 2511; 2512; 2514; 2515; 2518; 2519; 2520*; 2521; 2528; 2532; 2533; 2535; 2536; 2548; 2554*; 2555; 2556; 2558; 2559; 2592; 2599; 6281; 79094
	6,055 (17.0%)

	13
	Epilepsy
	F06.8; G40; R56.80; R56.88
	2939; 2948; 2949; 345*
	1,352 (3.8%)

	14
	Fatigue
	R53
	78071; 78072; 7993
	161 (0.5%)

	15
	Fractures and osteoporosis
	S22; S32; S42; S52; S62; S72; S82; S92; T02; T08; T10; T12; T14.2; M80; M81; M82; M90.7
	7330*; 8052; 8053; 8054; 8055; 8056; 8057; 8070*; 8071*; 8072; 8073; 8074; 808*; 809*; 810*; 811*; 812*; 81300; 81301; 81302; 81303; 81304; 81305; 81306; 8131*; 8132*; 8133*; 8134*; 8135*; 8138*; 8139*; 814*; 815*; 816*; 817*; 818*; 819*; 820*; 821*; 822*; 823*; 824*; 82520; 82521; 82522; 82523; 82524; 82529; 82530; 82531; 82532; 82533; 82534; 82539; 826*; 827*; 828*; V5410; V5413; V5414
	3,949 (11.1%)

	16
	Functional dependence
	Z74.2; Z74.3; Z74.8; Z74.9; Z75.0; Z75.1; Z75.2; Z75.3; Z75.4; Z75.5; Z75.8; Z75.9
	V604; V605; V63*
	16 (<0.1%)

	17
	Gastrointestinal
	A09; K26; K52; K59
	0090; 0091; 0092; 0093; 53200; 53210; 53220; 53230; 53240; 53250; 53260; 53270; 53290; 53570; 53571; 558*; 5640*; 5645; 5646; 5647; 5648*; 5649
	2,920 (8.2%)

	18
	History of medications
	Z92.1; Z92.20; Z92.21; Z92.22; Z92.28
	V8741; V8742
	422 (1.2%)

	19
	Hypo- and hypertension
	I10; I11; I12; I13; I15; I95
	4010; 4011; 402*; 403*; 404*; 405*
	10,865 (30.6%)

	20
	Incontinence
	N39.30; N39.4; R15; R32; T83.0; T83.1; T83.2; T83.4; T83.5; T83.6; T83.8; T83.9
	6256; 7876*; 7883*; 99630; 99631; 99639; 99664; 99665; 99676
	1,073 (3.0%)

	21
	Infections
	A04; A08; A40; A41; A48.8; A49.0; A49.1; A49.2; A49.8; A49.9; B95; B96; B97; L03; L08; N39.0; R02; R50; Y95; Z22
	008*; 038*; 0390; 0401; 0403; 04089; 0410*; 0411*; 0412; 0413; 0414*; 0415; 0416; 0417; 04182; 04183; 04184; 04185; 04186; 04189; 0419; 0790; 0791; 0792; 0793; 0794; 07950; 07951; 07952; 07953; 0796; 07982; 07999; 681*; 6821; 6822; 6823; 6824; 6825; 6826; 6827; 6828; 6829; 68600; 68609; 6869; 78060; 78061; 78062; 78063; 78066; 99591; V020; V021; V022; V023; V024; V025*; V027; V028; V029
	24,645 (69.3%)

	22
	Machine dependence
	Z99.0; Z99.1; Z99.2; Z99.4; Z99.8; Z99.9
	V4511; V460; V4611; V4612; V4613; V462; V468; V469
	754 (2.1%)

	23
	Mood disorders
	F32; F41; R45.2
	2962*; 29682; 2980; 3000*; 311
	5,104 (14.4%)

	24
	Movement and immobility
	G81; G82; H81; M62.3; R26; R29.6; R42; W00; W01; W02; W03; W04; W05; W06; W07; W08; W09; W10; W11; W12; W13; W14; W15; W16; W17; W18; W19; Z99.3
	342*; 3440*; 3441; 3860*; 3861*; 3862; 7197; 7804; 7812; E880*; E881*; E882*; E883*; E884*; E8859; E8860; E887; E888*; E9177; E9178; E9293; V463
	4,616 (13.0%)

	25
	Musculoskeletal
	M25; M41; M48; R29.0; R29.1; R29.2; R29.3; R29.4; R29.8
	7190*; 7191*; 71940; 71941; 71942; 71943; 71945; 71946; 71947; 71948; 71949; 7195*; 7196*; 7198*; 7199*; 7215; 7216; 7217; 7218; 7230; 7240*; 72630; 72691; 72989; 73730; 73731; 73732; 73734; 73739; 73743; 7816; 7817; 78191; 78192; 78193; 78194; 7961
	2,463 (6.9%)

	26
	Nutrition and wasting
	E41; E43; E44.0; E44.1; E46; E53; E55; E63.9; E83; E86; E87; K29.0; M62.5; R11; R13; R63.0; R63.1; R63.4; R63.6; R64
	07882; 261; 262; 2630; 2631; 2638; 2639; 266*; 2680; 2689; 2699; 275*; 276*; 5350*; 5362; 56987; 7282; 7830; 7832*; 7835; 7870*; 7872*; 7994; V416
	10,075 (28.3%)

	27
	Organ transplants and ostomies
	T86; Z93.0; Z93.1; Z93.2; Z93.3; Z93.4; Z93.5; Z93.6; Z93.8; Z93.9; Z94.0; Z94.1; Z94.2; Z94.3; Z94.4; Z94.88
	99652; 9968*; V420; V421; V426; V427; V44*
	585 (1.6%)

	28
	Other cognitive disorders
	F06.7; F80.1; F80.2; F80.3; G31.01; G47.0; G47.1; G47.2; G47.8; G47.9; R40; R41.0; R41.6; R44.8; R45.1; R45.3; R46.88; R47.0; Z73.3
	31531; 32700; 32701; 32709; 32710; 32711; 32712; 32713; 32714; 32719; 3273*; 3278; 33111; 7800*; 78050; 78052; 78054; 78055; 78056; 78059; 7843; 78459; 79925
	1,643 (4.6%)

	29
	Other frailty conditions and diseases
	E85.3; E85.4; E85.9; G12.20; G20; G21; G22; G35; R54; R55; R69; R79; Z60.0; Z60.2; Z60.8; Z87
	27730; 332*; 33392; 340; 7802; 79091; 79092; 79095; 79989; V126*; V1270; V1271; V1279; V13*; V155*; V1582; V219; V419; V470; V499; V603
	9,224 (25.9%)

	30
	Other injuries
	S00; S01; S06; S09; S50; S51; S60; S61; S70; S71; S80; S81; S90; S91; T00; T01
	85*; 8700; 8701; 8702; 8708; 8709; 87200; 87202; 8721*; 8726*; 8727*; 8728; 8729; 8730; 8731; 87320; 87321; 87322; 87323; 87330; 87331; 87332; 87333; 8734*; 8735*; 87360; 87361; 87362; 87364; 87365; 87369; 87370; 87371; 87372; 87374; 87375; 87379; 8738; 8739; 8810*; 8811*; 8820; 8821; 8830; 8831; 8900; 8901; 8910; 8911; 8920; 8921; 8930; 8931; 894*; 9070; 9102; 9103; 9104; 9105; 9106; 9107; 9108; 9109; 9130; 9132; 9134; 9136; 9138; 9140; 9142; 9144; 9146; 9148; 9150; 9152; 9154; 9156; 9158; 9160; 9162; 9164; 9166; 9168; 9170; 9172; 9174; 9176; 9178; 9180; 9210; 9211; 9231*; 9232*; 9233; 9240*; 9241*; 9242*; 9243; 9244; 9245; 95901
	1,280 (3.6%)

	31
	Pain
	F45.4; G50.0; H57.1; H92.0; J39.2; K10.8; K13.7; K14.6; K62.8; M25.5; M54.2; M54.3; M54.4; M54.5; M54.6; M54.8; M54.9; M79.1; M79.2; M79.6; M89.8; N48.8; N50.8; N64.4; R07.0; R07.1; R07.2; R07.3; R07.4; R30; R39.8; R51; R52.0; R52.1; R52.2; R52.9
	30780; 30789; 33819; 3501; 37991; 3887*; 47820; 47825; 47826; 47829; 5289; 5296; 56942; 56943; 56944; 56949; 60783; 60789; 60884; 60885; 60886; 61171; 7194*; 7231; 7241; 7242; 7243; 7245; 7295; 73812; 78096; 7841; 78651; 7881; 78891
	2,509 (7.1%)

	32
	Renal
	N00; N01; N02; N03; N04; N05; N06; N07; N08; N10; N11; N12; N13; N14; N15; N16; N17; N18; N19; N20.0; N20.1; N20.2; N20.9; N25; N26; N28.0; N28.80; N28.88; N28.9; N29; Z49.0; Z49.1; Z49.2
	30780; 30789; 33819; 3501; 37991; 3887*; 47820; 47825; 47826; 47829; 5289; 5296; 56942; 56943; 56944; 56949; 60783; 60789; 60884; 60885; 60886; 61171; 7194*; 7231; 7241; 7242; 7243; 7245; 7295; 73812; 78096; 7841; 78651; 7881; 78891
	9,790 (27.5%)

	33
	Respiratory
	J40; J41; J42; J43; J44; J45; J47; J69; J96
	490; 491*; 492*; 493*; 494*; 496; 507*; 51881; 51883; 51884
	7,590 (21.3%)

	34
	Sensory impairment
	H40; H42; H53; H54; H83.3; H91; Z97.4
	36422; 3650*; 36510; 36511; 36512; 36513; 36515; 3652*; 3653*; 3654*; 3655*; 3656*; 36581; 36582; 36583; 36589; 3659; 3680*; 36810; 36811; 36812; 36813; 36814; 36815; 3682; 3683*; 3684*; 3685*; 3686*; 3688; 3689; 369*; 38801; 3881*; 3882; 3897; 3898; 3899; V410
	2,404 (6.8%)

	35
	Thrombosis and embolism
	I26; I80; I81; I82.2; I82.3; I82.8; I82.9
	4150; 41512; 41513; 41519; 451*; 452; 4532; 4533; 4536; 45377; 45379; 45387; 45389; 4539
	691 (1.9%)

	36
	Ulcers and soft tissue disorders
	L89; L97; L98.4; L98.8; L98.9; M79
	7028; 7070*; 7071*; 7078; 7079; 7093; 7098; 7099; 71944; 7290; 7291; 7292; 7293*; 7295; 7296; 7297*; 72981; 72990; 72992; 72999
	2,268 (6.4%)


"*" means all subcodes contained in this code.
[bookmark: _Hlk187765860]ICD, the International Statistical Classification of Diseases and Related Health Problems; CIHI-HFRM, Canadian Institute for Health Information-Hospital Frailty Risk Measure.

Table S2. Prevalence and weighted of the 109 ICD-10 codes included in UK-HFRS with mapping from ICD-10 to ICD-9
	No.
	Weight
	ICD-10*
	ICD-10 Description
	ICD-9
	Prevalence

	1
	7.1
	F00
	Dementia in Alzheimer's disease
	(3310 AND (2900 OR 29010 OR 29011 OR 29012 OR 29013 OR 29020 OR 29021 OR 2903 OR 29040 OR 29041 OR 29042 OR 29043)) OR (3310 AND (2940 OR 29410 OR 29411 OR 29420 OR 29421))
	539 (1.5%)

	2
	4.4
	G81
	Hemiplegia
	342*
	408 (1.1%)

	3
	4
	G30
	Alzheimer's disease
	3310
	581 (1.6%)

	4
	3.7
	I69
	Sequelae of cerebrovascular disease
	438*
	860 (2.4%)

	5
	3.6
	R29
	Other symptoms and signs involving the nervous and musculoskeletal systems (R29.6 Tendency to fall)
	7196* OR 72989 OR 7814 OR 7816 OR 7817 OR 7819* OR 7961
	646 (1.8%)

	6
	3.2
	N39
	Other disorders of urinary system (including urinary tract infection and urinary incontinence)
	5990 OR 59989 OR 5999 OR 6256 OR 7883*
	3,807 (10.7%)

	7
	3.2
	F05
	Delirium, not induced by alcohol and other psychoactive substances
	2930 OR 2931
	835 (2.3%)

	8
	3.2
	W19
	Unspecified fall
	E8889
	933 (2.6%)

	9
	3.2
	S00
	Superficial injury of head
	9100 OR 9101 OR 9108 OR 9109
	97 (0.3%)

	10
	3
	R31
	Unspecified haematuria
	5997*
	681 (1.9%)

	11
	2.9
	B96
	Other bacterial agents as the cause of diseases classified to other chapters (secondary code)
	0413 OR 0414* OR 0415 OR 0416 OR 0417 OR 0418* OR 0419
	1,768 (5.0%)

	12
	2.7
	R41
	Other symptoms and signs involving cognitive functions and awareness
	78093 OR 78097 OR 7818 OR 797 OR 7995*
	547 (1.5%)

	13
	2.6
	R26
	Abnormalities of gait and mobility
	7197 OR 7812
	659 (1.9%)

	14
	2.6
	I67
	Other cerebrovascular diseases
	4359 OR 436 OR (437* NOT 4377)
	647 (1.8%)

	15
	2.6
	R56
	Convulsions, not elsewhere classified
	7803*
	283 (0.8%)

	16
	2.5
	R40
	Somnolence, stupor and coma
	7800*
	330 (0.9%)

	17
	2.4
	T83
	Complications of genitourinary prosthetic device, implants and grafts
	6293* OR 9963* OR 99664 OR 99665 OR 99676
	220 (0.6%)

	18
	2.4
	S06
	Intracranial injury
	800* NOT (8000* OR 8005*) OR 801* NOT (8010* OR 8015*) OR 803* NOT (8030* OR 8035*) OR 804* NOT (8040* OR 8045*) OR 85* OR  9070
	649 (1.8%)

	19
	2.3
	S42
	Fracture of shoulder and upper arm
	810* OR 811* OR 812*
	261 (0.7%)

	20
	2.3
	E87
	Other disorders of fluid, electrolyte and acid-base balance
	276* NOT 2765*
	5,125 (14.4%)

	21
	2.3
	M25
	Other joint disorders, not elsewhere classified
	7190* OR 7191* OR (7194* NOT 71944) OR 7195* OR 7198* OR 7199*
	652 (1.8%)

	22
	2.3
	E86
	Volume depletion
	2765*
	2,356 (6.6%)

	23
	2.2
	R54
	Senility
	797
	11 (<0.1%)

	24
	2.1
	Z50
	Care involving use of rehabilitation procedures
	V57*
	0 (0.0%)

	25
	2.1
	F03
	Unspecified dementia
	((290* NOT 2904*) OR 2942*) NOT 3310
	824 (2.3%)

	26
	2.1
	W18
	Other fall on same level
	E8846 OR E8859 OR E8888 OR E9177 OR E9178
	1,126 (3.2%)

	27
	2
	Z75
	Problems related to medical facilities and other health care
	V605 OR V63*
	13 (<0.1%)

	28
	2
	F01
	Vascular dementia
	2904*
	229 (0.6%)

	29
	2
	S80
	Superficial injury of lower leg
	916* OR 9241*
	120 (0.3%)

	30
	2
	L03
	Cellulitis
	681* OR 682*
	1,151 (3.2%)

	31
	1.9
	H54
	Blindness and low vision
	369*
	417 (1.2%)

	32
	1.9
	E53
	Deficiency of other B group vitamins
	266*
	419 (1.2%)

	33
	1.8
	Z60
	Problems related to social environment
	V603 OR V624
	14 (<0.1%)

	34
	1.8
	G20
	Parkinson's disease
	3320
	613 (1.7%)

	35
	1.8
	R55
	Syncope and collapse
	7802
	1,037 (2.9%)

	36
	1.8
	S22
	Fracture of rib(s), sternum and thoracic spine
	8052 OR 8053 OR 8062* OR 8063* OR (807* NOT (8075 OR 8076)) OR 809*
	456 (1.3%)

	37
	1.8
	K59
	Other functional intestinal disorders
	5640* OR 5645 OR 5646 OR 5647 OR 5648* OR 5649
	1,748 (4.9%)

	38
	1.8
	N17
	Acute renal failure
	5836 OR 5837 OR 584*
	5,204 (14.6%)

	39
	1.7
	L89
	Decubitus ulcer
	7070* OR 7072*
	542 (1.5%)

	40
	1.7
	Z22
	Carrier of infectious disease
	V02*
	82 (0.2%)

	41
	1.7
	B95
	Streptococcus and staphylococcus as the cause of diseases classified to other chapters
	0410* OR 0411* OR 0412 
	934 (2.6%)

	42
	1.6
	L97
	Ulcer of lower limb, not elsewhere classified
	7071*
	823 (2.3%)

	43
	1.6
	R44
	Other symptoms and signs involving general sensations and perceptions
	7801
	57 (0.2%)

	44
	1.6
	K26
	Duodenal ulcer
	532*
	211 (0.6%)

	45
	1.6
	I95
	Hypotension
	458*
	2,417 (6.8%)

	46
	1.6
	N19
	Unspecified renal failure
	586
	10 (<0.1%)

	47
	1.6
	A41
	Other septicaemia
	0381* OR 0383 OR 0384* OR 0388 OR 0389 OR 99591
	1,075 (3.0%)

	48
	1.5
	Z87
	Personal history of other disease and conditions
	30250 OR V126* OR V1270 OR V1271 OR V1279 OR V13* OR V155* OR V1582 OR V219 OR V470 OR V499
	7,286 (20.5%)

	49
	1.5
	J96
	Respiratory failure, not elsewhere classified
	51851 OR 51853 OR 51881 OR 51883 OR 51884
	1,358 (3.8%)

	50
	1.5
	X59
	Exposure to unspecific factor
	E9288 OR E9289
	0 (0.0%)

	51
	1.5
	M19
	Other arthrosis
	(7151* NOT (71515 OR 71516)) OR (7152* NOT (71525 OR 71526)) OR (7153* NOT (71534 OR 71535 OR 71536)) OR 71590 OR 71591 OR 71592 OR 71593 OR 71597 OR 71598
	1,771 (5.0%)

	52
	1.4
	G40
	Epilepsy
	345*
	724 (2.0%)

	53
	1.4
	M81
	Osteoporosis without pathological fracture
	7330*
	2,431 (6.8%)

	54
	1.4
	S72
	Fracture of femur
	820* OR 821*
	557 (1.6%)

	55
	1.4
	S32
	Fracture of lumbar spine and pelvis
	8054 OR 8055 OR 8056 OR 8057 OR 8066* OR 808*
	292 (0.8%)

	56
	1.4
	E16
	Other disorders of pancreatic internal secretion
	251* NOT (2510 OR 2513)
	76 (0.2%)

	57
	1.4
	R94
	Abnormal results of function studies
	794* NOT 79401
	355 (1.0%)

	58
	1.4
	N18
	Chronic renal failure
	585*
	6,203 (17.4%)

	59
	1.3
	R33
	Retention of urine
	78820 OR 78829
	1,605 (4.5%)

	60
	1.3
	R69
	Unknown and unspecified causes of morbidity
	79989 OR 7999 OR V419
	0 (0.0%)

	61
	1.3
	N28
	Other disorders of kidney and ureters, not elsewhere classified
	5903 OR 5930 OR 5931 OR 5932 OR 5938* OR 5939
	497 (1.4%)

	62
	1.2
	R32
	Unspecified urinary incontinence
	78830
	538 (1.5%)

	63
	1.2
	G31
	Other degenerative disease of the nervous system, not elsewhere classified
	3308 OR 3309 OR 33111 OR 33119 OR 3312 OR 3316 OR 3317 OR 33182 OR 33183 OR 33189 OR 3319
	308 (0.9%)

	64
	1.2
	Y95
	Nosocomial condition
	1369
	13 (<0.1%)

	65
	1.2
	S09
	Other and unspecified injuries of head
	8726* OR 8727* OR 8728 OR 8729 OR 87340 OR 87350 OR 8738 OR 95901
	90 (0.3%)

	66
	1.2
	R45
	Symptoms and signs involving emotional state
	3079 OR 3089 OR 78095 OR 7992* OR V6284 OR V6285
	258 (0.7%)

	67
	1.2
	G45
	Transient cerebral ischaemic attacks and related syndromes
	435* OR 4377
	213 (0.6%)

	68
	1.1
	Z74
	Problems related to care-provider dependency
	V4984 OR V604
	43 (0.1%)

	69
	1.1
	M79
	Other soft tissue disorder, not elsewhere classified
	71944 OR (729* NOT (7294 OR 72982 OR 72989 OR 72991))
	888 (2.5%)

	70
	1.1
	W06
	Fall involving bed
	E8844
	123 (0.3%)

	71
	1.1
	S01
	Open wound of head
	8511* OR 8513* OR 8515* OR 8517* OR 8519* OR 8521* OR 8523* OR 8525* OR 8531* OR 8541* OR (870* NOT (8703 OR 8704)) OR 8720* OR 8721* OR (873* NOT (87329 OR 87339 OR 87340 OR 87350 OR 87363 OR 87373))
	311 (0.9%)

	72
	1.1
	A04
	Other bacterial intestinal infections
	008* NOT (0086* OR 0088)
	338 (1.0%)

	73
	1.1
	A09
	Diarrhoea and gastroenteritis of presumed infectious origin
	0091 OR 0093
	25 (0.1%)

	74
	1.1
	J18
	Pneumonia, organism unspecified
	485 OR 486
	1,687 (4.7%)

	75
	1
	J69
	Pneumonitis due to solids and liquids
	507*
	586 (1.6%)

	76
	1
	R47
	Speech disturbances, not elsewhere classified
	7843 OR 7845* OR V414
	688 (1.9%)

	77
	1
	E55
	Vitamin D deficiency
	2680 OR 2689
	426 (1.2%)

	78
	1
	Z93
	Artificial opening status
	V44*
	368 (1.0%)

	79
	1
	R02
	Gangrene, not elsewhere classified
	7854
	0 (0.0%)

	80
	0.9
	R63
	Symptoms and signs concerning food and fluid intake
	783* NOT (7834* OR 7837)
	661 (1.9%)

	81
	0.9
	H91
	Other hearing loss
	38801 OR 38811 OR 3882 OR 3897 OR 3898 OR 3899
	456 (1.3%)

	82
	0.9
	W10
	Fall on and from stairs and steps
	E880*
	361 (1.0%)

	83
	0.9
	W01
	Fall on same level from slipping, tripping and stumbling
	E8880 OR E8881
	183 (0.5%)

	84
	0.9
	E05
	Thyrotoxicosis (hyperthyroidism)
	242*
	233 (0.7%)

	85
	0.9
	M41
	Scoliosis
	(7373* NOT 73733) OR 73743 
	199 (0.6%)

	86
	0.8
	R13
	Dysphagia
	7872*
	823 (2.3%)

	87
	0.8
	Z99
	Dependence on enabling machines and devices
	V4511 OR (V46* NOT V4614)
	876 (2.5%)

	88
	0.8
	U80
	Agent resistant to penicillin and related antibiotics
	V090 OR V091
	0 (0.0%)

	89
	0.8
	M80
	Osteoporosis with pathological fracture
	7330* AND (7331* OR V1351) 
	42 (0.1%)

	90
	0.8
	K92
	Other diseases of digestive system
	538 OR 578*
	703 (2.0%)

	91
	0.8
	I63
	Cerebral infarction
	43301 OR 43311 OR 43321 OR 43331 OR 43381 OR 43391 OR 43401 OR 43411 OR 43491
	898 (2.5%)

	92
	0.7
	N20
	Calculus of kidney and ureter
	592*
	278 (0.8%)

	93
	0.7
	F10
	Mental and behavioural disorders due to use of alcohol
	291* OR 303*
	640 (1.8%)

	94
	0.7
	Y84
	Other medical procedures as the cause of abnormal reaction to the patient
	E8789 OR E879*
	1,416 (4.0%)

	95
	0.7
	R00
	Abnormalities of heart beat
	7850 OR 7851 OR 4278*
	2,232 (6.3%)

	96
	0.7
	J22
	Unspecified acute lower respiratory infection
	5198
	11 (<0.1%)

	97
	0.6
	Z73
	Problems related to life-management difficulty
	V4985 OR V695
	9 (<0.1%)

	98
	0.6
	R79
	Other abnormal findings of blood chemistry
	7906 OR 79091 OR 79092 OR 79095
	741 (2.1%)

	99
	0.5
	Z91
	Personal history of risk factor, not elsewhere classified
	V150* OR V154* OR V1559 OR V1581 OR V1588 OR V1589 OR V4031 OR V4512
	1,341 (3.8%)

	100
	0.5
	S51
	Open wound of forearm
	88100 OR 88101 OR 88110 OR 88111 OR 88120
	32 (0.1%)

	101
	0.5
	F32
	Depressive episode
	2962* OR 29682 OR 2980 OR 311
	3,586 (10.1%)

	102
	0.5
	M48
	Spinal stenosis (secondary code only)
	7215 OR 7216 OR 7217 OR 7218 OR 7230 OR 7240*
	1,155 (3.2%)

	103
	0.4
	E83
	Disorders of mineral metabolism
	275*
	1,000 (2.8%)

	104
	0.4
	M15
	Polyarthrosis
	7150* OR 7158* OR 71590
	1,284 (3.6%)

	105
	0.4
	D64
	Other anaemias
	285* NOT (2851 OR 2852*)
	3,395 (9.5%)

	106
	0.4
	L08
	Other local infections of skin and subcutaneous tissue
	0390 OR 68600 OR 68609 OR 6868 OR 6869
	9 (<0.1%)

	107
	0.3
	R11
	Nausea and vomiting
	07882 OR 5362 OR 56987 OR 7870*
	880 (2.5%)

	108
	0.3
	K52
	Other noninfective gastroenteritis and colitis
	5357* OR 558*
	332 (0.9%)

	109
	0.1
	R50
	Fever of unknown origin
	7806* NOT (78064 OR 78065)
	717 (2.0%)


"*" means all subcodes contained in these codes;
"AND", "OR" and "NOT" follow the logic of Boolean operations.
ICD, the International Statistical Classification of Diseases and Related Health Problems; UK-HFRS, United Kingdom-Hospital Frailty Risk Score.

Table S3. Baseline characteristics of included patients according to frailty status as assessed by the CIHI-HFRM
	[bookmark: _Hlk142958732]Variable
	Low frailty risk
(n=24,232)
	High frailty risk
(n=11,332)
	p-value

	Age, mean (SD), years
	76.9±8.0
	79.4±8.2
	<0.001

	  [65, 75)
	11,359 (46.9%)
	3,871 (34.2%)
	<0.001

	  [75, 85)
	8,273 (34.1%)
	4,207 (37.1%)
	

	  85+
	4,600 (19.0%)
	3,254 (28.7%)
	

	Men, n (%)
	11,796 (48.7%)
	5,320 (46.9%)
	0.002

	Ethnicity, n (%)
	
	
	

	  White
	18,650 (77.0%)
	8,710 (76.9%)
	0.860

	  Black
	2,691 (11.1%)
	1,280 (11.3%)
	

	  Other
	2,891 (11.9%)
	1,342 (11.8%)
	

	Medical history, n (%)
	
	
	

	  Cerebrovascular disease
	2,190 (9.0%)
	1,553 (13.7%)
	<0.001

	  Chronic pulmonary disease
	4,432 (18.3%)
	3,315 (29.3%)
	<0.001

	  Congestive heart failure
	4,309 (17.8%)
	3,796 (33.5%)
	<0.001

	  Dementia
	1,050 (4.3%)
	1,070 (9.4%)
	<0.001

	  Diabetes mellitus
	5,895 (24.3%)
	4,823 (42.6%)
	<0.001

	  Malignancy
	3,726 (15.4%)
	1,904 (16.8%)
	<0.001

	  Myocardial infarction
	2,737 (11.3%)
	1,746 (15.4%)
	<0.001

	  Kidney disease
	3,332 (13.8%)
	4,200 (37.1%)
	<0.001

	CCI, median (IQR), points
	5.0 (4.0–7.0)
	7.0 (5.0–9.0)
	<0.001

	Frailty assessment tools, median (IQR), points
	
	
	

	  CIHI-HFRM
	3.0 (2.0–4.0)
	7.0 (6.0–8.0)
	<0.001

	  UK-HFRS
	1.8 (0.0–3.8)
	7.2 (4.5–11.0)
	<0.001

	Hospital LOS, median (IQR), days
	2.9 (1.2–5.6)
	3.8 (1.8–6.8)
	<0.001

	In-hospital mortality, n (%)
	534 (2.2%)
	538 (4.7%)
	<0.001


SD, Standard Deviation; CCI, Charlson Comorbidity Index; IQR, Interquartile Range; CIHI-HFRM, Canadian Institute for Health Information-Hospital Frailty Risk Measure; UK-HFRS, United Kingdom-Hospital Frailty Risk Score; LOS, Length of Stay.

Table S4. Baseline characteristics of included patients according to frailty status as assessed by the UK-HFRS
	Variable
	Low frailty risk
(n=23,477)
	High frailty risk
(n=12,087)
	p-value

	Age, mean (SD), years
	76.7±7.9
	79.6±8.3
	<0.001

	  [65, 75)
	11,160 (47.5%)
	4,070 (33.7%)
	<0.001

	  [75, 85)
	8,120 (34.6%)
	4,360 (36.1%)
	

	  85+
	4,197 (17.9%)
	3,657 (30.3%)
	

	Men, n (%)
	11,596 (49.4%)
	5,520 (45.7%)
	<0.001

	Ethnicity, n (%)
	
	
	

	  White
	18,023 (76.8%)
	9,337 (77.2%)
	0.590

	  Black
	2,636 (11.2%)
	1,335 (11.0%)
	

	  Other
	2,818 (12.0%)
	1,415 (11.7%)
	

	Medical history, n (%)
	
	
	

	  Cerebrovascular disease
	1,919 (8.2%)
	1,824 (15.1%)
	<0.001

	  Chronic pulmonary disease
	4,967 (21.2%)
	2,780 (23.0%)
	<0.001

	  Congestive heart failure
	4,675 (19.9%)
	3,430 (28.4%)
	<0.001

	  Dementia
	660 (2.8%)
	1,460 (12.1%)
	<0.001

	  Diabetes mellitus
	6,761 (28.8%)
	3,957 (32.7%)
	<0.001

	  Malignancy
	3,883 (16.5%)
	1,747 (14.5%)
	<0.001

	  Myocardial infarction
	2,930 (12.5%)
	1,553 (12.8%)
	0.320

	  Kidney disease
	3,947 (16.8%)
	3,585 (29.7%)
	<0.001

	[bookmark: _Hlk190159167]CCI, median (IQR), points
	5.0 (4.0–7.0)
	6.0 (5.0–8.0)
	<0.001

	Frailty assessment tools, median (IQR), points
	
	
	

	  CIHI-HFRM
	3.0 (2.0–5.0)
	6.0 (5.0–8.0)
	<0.001

	  UK-HFRS
	1.5 (0.0–3.1)
	8.2 (6.3–11.5)
	<0.001

	Hospital LOS, median (IQR), days
	2.9 (1.2–5.6)
	3.7 (1.8–6.7)
	<0.001

	In-hospital mortality, n (%)
	503 (2.1%)
	569 (4.7%)
	<0.001


SD, Standard Deviation; CCI, Charlson Comorbidity Index; IQR, Interquartile Range; CIHI-HFRM, Canadian Institute for Health Information-Hospital Frailty Risk Measure; UK-HFRS, United Kingdom-Hospital Frailty Risk Score; LOS, Length of Stay.

Table S5. Association between frailty and secondary outcomes
	Outcomes
	Events/ sample size;
Proportion of events (95% CI)
	Crude Model
	Model 1 a
	Model 2 b

	Timely hospital discharge
	26,129/35,564; 0.73 (0.73–0.74)
	Unadjusted SHR (95% CI)
	Adjusted SHR (95% CI)
	Adjusted SHR (95% CI)

	CIHI-HFRM (per point)
	
	0.93 (0.93–0.94)
	0.93 (0.93–0.94)
	0.97 (0.96–0.97)

	  Low frailty risk
	19,048/24,232; 0.76 (0.76–0.77)
	Ref.
	Ref.
	Ref.

	  High frailty risk
	8,171/11,332; 0.67 (0.66–0.68)
	0.75 (0.73–0.77)
	0.75 (0.73–0.77)
	0.89 (0.86–0.91)

	UK-HFRS (per point)
	
	0.97 (0.97–0.97)
	0.97 (0.97–0.97)
	0.98 (0.97–0.98)

	  Low frailty risk
	18,387/23,477; 0.76 (0.76–0.77)
	Ref.
	Ref.
	Ref.

	  High frailty risk
	8,832/12,087; 0.68 (0.67–0.69)
	0.78 (0.76–0.80)
	0.78 (0.76–0.80)
	0.82 (0.80–0.84)

	One-year rehospitalization
	14,535/34,492; 0.42 (0.42–0.43)
	Unadjusted SHR (95% CI)
	Adjusted SHR (95% CI)
	Adjusted SHR (95% CI)

	CIHI-HFRM (per point)
	
	1.05 (1.04–1.05)
	1.05 (1.04–1.05)
	1.02 (1.01–1.03)

	  Low frailty risk
	12,368/23,698; 0.41 (0.40–0.41)
	Ref.
	Ref.
	Ref.

	  High frailty risk
	7,817/10,794; 0.46 (0.45–0.47)
	1.19 (1.15–1.23)
	1.20 (1.16–1.24)
	1.07 (1.03–1.11)

	UK-HFRS (per point)
	
	1.01 (1.00–1.01)
	1.01 (1.00–1.01)
	1.00 (0.99–1.01)

	  Low frailty risk
	12,203/22,974; 0.42 (0.41–0.42)
	Ref.
	Ref.
	Ref.

	  High frailty risk
	7,982/11,518; 0.43 (0.42–0.44)
	1.07 (1.03–1.11)
	1.08 (1.04–1.12)
	1.02 (0.98–1.06)


a Model 1 adjusted for age (65–75, 75–85 and ≥85 years) and gender;
b Model 2 adjusted for age (65–75, 75–85 and ≥85 years), gender, ethnicity, and CCI.
* A total of 26,823 patients with known discharge locations were included in this analysis.
CI, Confidence Interval; OR, Odds Ratio; CIHI-HFRM, Canadian Institute for Health Information-Hospital Frailty Risk Measure; Ref, Reference; UK-HFRS, United Kingdom-Hospital Frailty Risk Score; SHR, Subdistribution Hazard Ratio; CCI, Charlson Comorbidity Index.

[image: ]Figure S1. Diagnostic consistency and correlation between the two frailty assessment tools
The Spearman rank correlation plot (a) and Venn diagram (b) illustrate the correlation and diagnostic agreement between the two frailty assessment tools.
CIHI-HFRM, Canadian Institute for Health Information-Hospital Frailty Risk Measure; UK-HFRS, United Kingdom-Hospital Frailty Risk Score.
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Figure S2. Kaplan–Meier survival curves for mortality in patients with different frailty categories
Kaplan–Meier survival curves for mortality when frailty assessed using the (a) CIHI-HFRM and (b) UK-HFRS.
The colored background strip of each line represents the confidence interval of the line.
CIHI-HFRM, Canadian Institute for Health Information-Hospital Frailty Risk Measure; UK-HFRS, United Kingdom-Hospital Frailty Risk Score.
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[bookmark: _Hlk190860313]Figure S3. Distribution of two frailty measures among study population and their association with post-discharge care need
Spline curves illustrate the association between two frailty measures and post-discharge care need (a–b).
The blue density curve depicts the distribution of the frailty measures within the study population. The confidence intervals for each spline are represented by the colored background strips along the curves. The dashed lines indicate the cutoff values for categorizing frailty risk: 6 points for the CIHI-HFRM and 5 points for the UK-HFRS, which serve as reference standards for examining the association between frailty and outcomes. Spline curves were adjusted for age (65–75, 75–85, and ≥85 years), gender, ethnicity, and the CCI.
CIHI-HFRM, Canadian Institute for Health Information-Hospital Frailty Risk Measure; UK-HFRS, United Kingdom-Hospital Frailty Risk Score; CCI, Charlson Comorbidity Index.
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